
Transfer to the continuum methodTransfer to the continuum method

• (n) or (p) Transfer reactions to unbound states               breakup

surrogate to free neutron-T scattering   P+T       (P-n) + (T+n)*

                                                                          (P-n) + T+n

• Final state interaction theory (Fermi, Watson…)

• Examples :
     low-lying resonances in  209 Pb

   the problem of  10Li  ground state          11 Li

• Optical potentials for weakly bound projectiles
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The neutron Schrödinger equation



Semiclassical Semiclassical treatment of core-target relative motion,treatment of core-target relative motion,
BUTBUT full QM treatment of n-target interaction full QM treatment of n-target interaction

AB and DM Brink, PRC38, 1776 (1988), PRC43, 299 (1991),PRC44, 1559 (1991).

Same physical content of  DWBA when the semiclassical limit applies:
A study of semi-classical approximations for heavy ion transfer reactions,
  H. Hasan and D.M. Brink, J Phys G4, 1573 (1978).
Perturbation approach to nucleon transfer in heavy ion reactions,
L. Lo Monaco and D.M. Brink, J.Phys. G, 935 (1985).
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enhancement factor of of final state
interaction theory
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angular parts of ψi, f
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If both initial and final state have l=0



Where do we stand?…just an example…..



s-state potential p-state potential

Resonance states in 10Li

Potential model for n+9Li continuum
Woods-Saxon+surface-vibration couplingU(r)=VWS+ α δV



Spin-orbit coupling effects



n-208Pb  Optical  potential from Mahaux and Sartor  NP A493 ( 1989) 157





J of initial orbital  determined by core momentum distributions.

A. B. and D.M. Brink, PRC44, 1559 (1991); PRC58, 2864 (1998),  A.B,PRC60,546046





10Be

11Be

Elastic scattering  and optical potential description select important  reaction channelsElastic scattering  and optical potential description select important  reaction channels
Typical experiment to be done with EXCYT and MAGNEX going to large anglesTypical experiment to be done with EXCYT and MAGNEX going to large angles

GANIL data 49 A.GANIL data 49 A.MeVMeV, P., P. Roussel Roussel--ChomazChomaz et al.,  private communication. et al.,  private communication.





Optical potential from phase shift

For each
 impact
parameter

c

ηηηη ≈ γγγγ
γγγγ=√2mSn ⁄  h
αααα ≈ 1/(2 γγγγ)




